The Annals of Clinical & Analytical Medicine

Original Research

Assessment of thyroid functions in patients with opioid use disorder
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Abstract

Aim: In recent years, there has been an increase in substance use prevalence. Endocrine and metabolic changes are known in substance use disorders. There are
limited studies evaluating opioid effects on thyroid hormones. Studies about effects of addictive substances on the body indicate that opioid use affects thyroid
functions via the hypothalamic-hypophyseal axis. In this study, we aimed to compare the thyroid dysfunctions of patients with opioid substance use disorder
and those with non-opioid substance use disorder. Material and Method: The study group consisted of 175 inpatients with substance use disorders defined by
the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria between 2015 and 2017. Serum TSH, fT4, fT3 levels of admitted patients were
retrospectively screened. The patients were divided into three groups as opioid, non-opioid, and multiple substance users. Serum TSH, fT4, fT3 levels were
compared between three groups. Results: Patients with only opioid use disorder had significantly lower serum TSH levels than those with non-opioid use disor-
der (p=0.018). TSH levels were significantly lower in patients with multiple substance users (opioid and non-opioid) compared with the patients with non-opioid
subjects (p=0.006). However, there were no statistically significant differences between the groups in terms of fT3 and fT4 levels (p=0.756, p=0.467). Discus-
sion: Opioid substance causes many physiological changes in the body. Endocrine reflections have been different depending on the type of substance used. This
study suggests that opioid substance may also affect thyroid functions. Therefore, thyroid functions must be evaluated in patients with opioid use disorders.
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Introduction
The prevalence of substance use has increased in recent years.
Cannabis has been identified as the most widely used illicit drug
in the general population in Turkey and in the World. Among the
participants, 0.7% reported that they used cannabis at least
once in their lifetime in Turkey [1]. In the study conducted by
Cakmak and Evren in 2006, the number of patients admitted
to the Center for Treatment and Research of Alcohol and Sub-
stance Abuse has been shown to increase since the past [2]. In
a study conducted in university students in 2017, 3184 people
were included in this study, and 1020 students reported using
substance abuse at least once and 225 reported having a his-
tory of substance abuse at least five times [3].

Due to the large spectrum of addictive substances, their ef-
fects on organisms are still being investigated. In addition
to behavioral and cognitive discrepancies, opiate depen-
dence also reveals physiological symptoms [4]. It has been
shown that opiate use decreases adinopectin levels and in-
creases the risk of development of metabolic disorders [5].
Apart from psychiatric symptoms such as coronary artery dis-
ease, diabetes mellitus can cause metabolic diseases [5,6].
Most opioid are mu receptor agonists and effect receptors in
the central nervous system. These effects disturb the hormonal
balance of the hypothalamic-pituitary as in other neural tissues
[7]. Different results have been obtained in this axle especially in
terms of its effects on thyroid hormones. In a study on rats, there
was a decrease in TSH levels after morphine injection and no
difference in T3 and T4 levels [9]. In a controlled study, increase
in total T3 levels and changes in TSH levels were observed [8].
The aim of this study was to compare the thyroid func-
tion tests of patients according to the type of substance

Table 1.

dard deviation values were used. The normal distribution of nu-
merical variables was tested with the Shapiro- Wilk test. ANOVA
and LSD tests were used for comparison of normally distributed
numerical variables in three groups; the Kruskall-Wallis and All
Pairwise tests were used to compare the numerical variables
that do not distribute normally. The relationships between cat-
egorical variables were tested with the Chi-Square test.

Results

One hundred and seventy-five cases were included in
the study with the diagnosis of substance use disorder.
Thirty-five (20%) of the cases were diagnosed as opiate use dis-
order, 30 (17%) were non-opiate substance use disorderand 110
(62%) were diagnosed as multiple substance use disorder. There
were no significant differences between the groups in terms
of age, sex, duration of hospitalization, psychiatric comorbidi-
ties, use of the intravenous substance, the presence of forensic
events, and history of treatment due to substance use disorder.
There were significant differences between the groups in terms
of age of onset of substance use, duration of substance use,
self-mutilating behaviors, the presence of psychotic features
(p=0.048, p=0.016, p=0.013, p=0.004) (Table 1 and Table 2).
When hormone levels indicating thyroid function were exam-
ined, a significant difference was found in TSH levels between
the groups; there was no statistically significant difference
between the groups for free T3 and free T4 levels (Table 3).
In binary comparison, TSH levels were significantly higher
in patients with non-opiate use than those in opiate pa-
tients (p = 0.002) and multiple substance use (p = 0.014).

Sociodemographic data

used by the patients diagnosed with substance use dis-
order.

Substance type

Opiate Non Opiate suMbusl':;F:Se
Material and Method Say1 % Say: % Say1 % p
Fatlents diagnosed V\./lth.substance use .dlsorder acc_ord- cox Male 34 971% 30 1000% 102 927% 0239
ing to the DSM-5 criteria and treated in the psychiatry
e Female 1 2,9% 0 0,0% 8 7,3%
clinic between January 2015 and December 2017 were
. . . . . Comorbidi-  No 25 71,4% 15 50% 70 636% 0,460
included in this retrospective study. Patients were de- ties
tected in this review of inpatients records. Patients with Yes 10 286% 15 50% 40 364%
hypothyroidism, hyperthyroidism, and history of thyroid  Vuse No 27 771% 30 1000% 91 827% 0139
surgery were excluded from the study. Firstly, 160 cas- Yes 8 229% 0 00% 19 17,3%
es were included in this study; patients are divided into  Self mutila-  No 22 629% 20 667% 43  391% 0,013
three groups: opiate, non-opiate, and multiple substanc- ~ tion Yes 13 371% 10 333% 67  609%
es (opiate and non-opiate) use disorders. Forensic No 27 7710% 22 733% 74 673% 0517
The nurleer of patients using non-opiate sub;tance wa.s History Yes 8 220% 8 267% 36 32.7%
determined as 15, and the first 15 persons with non-opi-
; . Substance  No 19  543% 16  57,1% 43 39,1% 0,169
ate substance use were included in the study by retrospec- e disorder Yes
. . . . 0, 0/ 0,
tive screening before January 2015 for statistical com-  treatment 16 457% 12 429% 67 609%
parison. A total of 175 people were included in the study.  Psychotic No 34 970% 22 786% 77 70,0% 0,004*
Thyroid hormone concentrations were measured us-  features Yes ] 2.9% 8 214% 33 30,0%
ing the electrochemilumines-
cence immunoassey method.
Table 2. Numerical variabl i
TSH, free T4, free T3 hormone levels, able umerical variable according to substance type
and categorical and numerical vari- Age Duration of Onset age Duration of
bles were compared between the hospitalization substance use
al
Meanz Std. Mean+ Std. Mean+ Std. Mean+ Std.
groups. The approval for the StUdy N Deviation Deviation P Deviation P Deviation P
was obtained from the Ethics Com-
ittee before the collecti £ dat. Opiate 35 27,68t9,05 0522 951+258 0666 2194917 0048 517+465 0016
mittee before the collection of data.
Data analysis was performed on (N)ginate 30 26,34:7,12 9,43+5,71 22,95+7,01 5,34+4,46
5PS5 W'ndF’WS 2.2'0 software. Per- Multiple 110 26,14+6,86 9,39+3,91 20,84+20,19 8,22+13,03
centage, arithmetic mean, and stan-
Total 175 26,67+7,43 9,45+3,85 21,27+17,37 7,29+11,19
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Table 3. Comparison of thyroid hormones

through pituitary or peripheral hormones, suppressing the

release of TRH from the hypothalamus, thus reducing TSH

secretion [18]. TRH plays an important role in the release

P of TSH from the pituitary gland and the opiates used are

TSH FT4 FT3
Meanz Std. Meant Std. Meanz Std.
- P - P -
N Deviation Deviation Deviation
Opiate 35 1,087:97  0,023* 099:0,15 0467 3,52:0,69 0,756
Non 30 1,76:117 1,02:0,25 3,35+0,44
Opiate
Multiple 110 1,05+1,03 1,83+8,94 3,52+0,69
Total 175  1,13:1,05 1,57+7,41 3,51+0,67

likely to affect this axis. The findings in our study may
support this situation, but different studies are needed
to reinforce this hypothesis as the content of our study
does not directly address TRH changes. When we look at
non-opiate substances, there are limited data showing

There was a significant difference between the opiate use
group and the multiple substance use group among TSH values
(p=0.02).

Discussion

Among the 160 patients who were hospitalized due to sub-
stance use disorder between 2015 and 2017, 15 (9.4%) pa-
tients had diagnosed non-opiates use disorder, 35 (21.8%) opi-
ates and 110 (68.8%) multiple substance use disorder. In the
studies, substance preference data differ. The difference may
be affected by factors such as city size, level of economic de-
velopment and income and education levels of individuals [10].
There was no statistically significant difference between the
groups classified according to the type of substance used ac-
cording to intravenous use. Of the 145 patients with opiate use,
27 had intravenous use. It is thought that those who do not have
intravenous use in patients with opiate dependency are more
likely to seek treatment and this may be due to the fact that
this way of use is not widespread in our country. It is known that
there are various ways of opiate use in the world. In the studies
performed in the United States, the most frequent way to use
is intravenous. In our country, this type of use has increased in
recent years [11]. Although there are studies showing the ef-
fects of opiate use on the hypothalamic-pituitary axis, the data
are limited and do not show consistency among themselves. In
the literature, it has been shown that morphine administration
leads to a decrease in TSH level and thyroid weight in obser-
vation studies [12]. In another study, patients with opiate use
disorder were compared with healthy controls and TSH levels
were found to be lower [13]. In our study, it was observed that
TSH levels were low in opiates and in multiple substance users.
In a study by Zang et al, heroin addicts and healthy control
group were compared; TSH levels were repeated in the study
group at the beginning of the treatment and at certain peri-
ods of time. Initially, TSH levels were low, but these values in-
creased in remission. Free T3 and free T4 fluctuations were
observed during the 3-month follow-up period [14]. In our
study, TSH values were significantly lower in the opiate group
than normal values (normal range between 0.5-4.5 uU/ml).
This result suggests that the effect of TSH on opiate users will
not lead to clinically significant results.

In some studies, it is claimed that opiates cause changes
in the thyroid gland due to their effects on free T3 and free
T4 levels. In these studies, there was no statistically sig-
nificant difference in the TSH levels in opiate users, where-
as free T3 and free T4 levels were found to be variable
[15-17]. In our study, when the free T3 and free T4 levels
were compared, there was no significant difference in opi-
ate users compared to the other groups (p=0.75, p=0.46).
This suggests that the effect of opiates on the thyroid gland is
not limited to thyroid hormones.

A study indicates that opiates do not affect thyroid function

that psychoactive substances also affect thyroid function.
In a study on methamphetamine use, TSH and T3 levels
decreased and T4 levels increased [19]. In a case report, sudden
onset hyperthyroidism (thyroid storm) was observed after the
first methamphetamine use, and TSH levels were significantly
lower [20]. In our study, the direct psychostimulant effect was
not investigated and it was determined that opiates were more
affected the TSH level when compared with patients with psy-
chostimulant use and thyroid dysfunction in patients with opi-
ate use. The duration of substance use was significantly longer
and the serum TSH level was significantly lower. Longer sub-
stance use is likely to affect serum TSH levels more.

Limitations

Our study has some limitations, mainly due to its retrospective
and naturalistic design.

Changes in the thyroid function tests during the period in which
the groups used the substance could not be evaluated. In addi-
tion, thyroid parenchyma and thyroid autoantibody levels are
not known. Another limitation is that there are significant dif-
ferences in the duration of substance use.

Conclusion

TSH levels were lower in the two groups with the use of opi-
ates. These data indicate that opiate use has an effect on the
thyroid gland and that opiate use may affect thyroid function,
especially through TSH.

However, substances such as methamphetamine, which
are psychostimulant, may also impair thyroid func-
tions, but a direct result could not be reached in the study.
There is a need for studies in which larger samples, thyroid
autoantibodies and other factors affecting thyroid functions
such as TRH are examined and repeated tests are performed in
follow-up. Such studies will contribute to more objective conclu-
sions and a certain degree of consensus.

Scientific Responsibility Statement

The authors declare that they are responsible for the article’s
scientific content including study design, data collection, analy-
sis and interpretation, writing, some of the main line, or all of
the preparation and scientific review of the contents and ap-
proval of the final version of the article.

Animal and human rights statement

All procedures performed in this study were in accordance with
the ethical standards of the institutional and/or national re-
search committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards. No ani-
mal or human studies were carried out by the authors for this
article.

Funding: None

451 | The Annals of Clinical and Analytical Medicine



Thyroid functions in opioid use disorder

Conflict of interest

None of the authors received any type of financial support that
could be considered potential conflict of interest regarding the
manuscript or its submission.

References

1. Kotan Z, llhan, SO, ilhan, MN, Arikan, Z. Fundamental characteristics, attitudes
and behaviors regarding substance use focusing on cannabis: findings from the
General Population Survey in Turkey, 2011. Community mental health journa.,
2018; 1-5.

2. Gakmak D, Evren C. Alkol ve madde kullanim bozukluklari. istanbul: Ozgiil
Matbaacilik; 2006. p.33-62

3. Atlam DH, Aldemir E, Altintoprak AE. Prevalence of Risky Behaviors and Re-
lationship of Risky Behaviors with Substance Use Among University Students.
Journal of psychiatry and neurological sciences. 2017; 30(4): 287-98.

4. Akyesdar Y, Arikan Z, Berkman K, Dilbaz N, Oral G, Ulug B, et al. Madde
Bagimhhigi Tani ve Tedavi Kilavuzu. Tirkiye: T.C. Saglik Bakanligi Saglik Hizmetleri
Genel Mudurluga. 2012; 63-104.

5. Shahouzehi B, Shokoohi M, Najafipour H. The effect of opium addiction on se-
rum adiponectin and leptin levels in male subjects: a case control study from Ker-
man coronary artery disease risk factors study (KERCADRS). EXCLI journal. 2013;
12:916.

6. Azod L, Rashidi M, Afkhami-Ardekani M, Kiani G, Khoshkam F. Effect of opium
addiction on diabetes. Am ) Drug Alcohol Abuse. 2008; 34(4): 383-8.

7. Sadock BJ, Sadock VA. Klinik Psikiyatri. In Aydin H, 2th ed. Ankara: Giines Kita-
bevi Ltd. Sti. 2005; 1265-91.

8. Gozashti M, Mohammadzadeh E, Divsalar K, Shokoohi M. The effect of opium
addiction on thyroid function tests. ) Diabetes Metab Disord. 2014; 13(1): 5.

9. Iglesias L, Calzada B, Vega JA, Hernandez LC, Perez-Casas A. Effects of mor-
phine on the pituitary-thyroid axis: morphological and analytical studies. Funct
Dev Morphol. 1991; 1(4): 3-6.

10. Bulut M, Savas HA, Cansel N, Selek S, Kap 0, Yumru M, et al.Gaziantep Univer-
sitesi alkol ve madde kullanim bozukluklari birimine bagvuran hastalarin sosyode-
mografik 6zellikleri. Bagimlilik Dergisi. 2006; 7: 65-70.

11. Ozden SY. Uyusturucu Madde Bagimlilig:. istanbul: Nobel Tip Kitapevleri. 2004;
205-98.

12. Bakke JL, Lawrence NL, Robinson S. The effect of morphine on pituitary-thy-
roid function in the rat. Eur J Pharmacol. 1994; 25(3): 402-6.

13. Moshtaghi-Kashanian GR, Esmaeeli F, Dabiri S. Enhanced prolactin levels in
opium smokers. Addict Biol 2005. 10(4): 345-9.

14. Zhang GF, Tang YL, Smith AK, Liu ZQ, Sheng LX, Chi Y, et al. Alterations in
pituitary-thyroid axis function among opioid-dependent subjects after acute and
protracted abstinence. Addict Biol. 2009; 14(3): 310-14.

15. Hochberg ZE, Pacak K, Chrousos GP. Endocrine withdrawal syndromes. Endocr
Rev. 2003; 24(4): 523-38.

16. Rauhala P, Mannisto PT, Tuominen RK. Effects of chronic morphine treatment
on thyrotropin and prolactin levels and acute hormone responses in the rat. )
Pharmacol Exp Ther. 198; 246(2): 649-54.

17. Dogar IA, Ali MS, Rehman S. Addictive drugs; effect on haematological and
hormonal profiles in men. Professional Med J. 2005; 12(3): 237-46.

18. Ruzsas C, Mess B. Opioidergic regulation of thyroid activity: possible interfer-
ence with the serotonergic system. Psychoneuroendocrinology 1983; 8(1): 89-94.
19. Li SX, Yan SY, Bao YP, Lian Z, Qu Z, Wu YP, et al. Depression and alterations in
hypothalamic-pituitary-adrenal and hypothalamic-pituitary-thyroid axis function
in male abstinent methamphetamine abusers. Hum Psychopharmacol: Clinical and
Experimental. 2013; 28(5): 477-83.

20. Viswanath O, Menapace D, Headley D. Methamphetamine Use with Subse-
quent Thyrotoxicosis/ Thyroid Storm, Agranulocytosis, and Modified Total Thy-
roidectomy: A Case Report. Clin Med Insights: Ear Nose Throat. 2017; 10: 1-4.

How to cite this article:

Elboga G, Simsek L, Sancaktar M, Sahin S, Altindag A. Assessment of thyroid
functions in patients with opioid use disorder. Ann Clin Anal Med 2019;10(4):449-
52.

452 | The Annals of Clinical and Analytical Medicine



